• Individual infection by H. dihysteroides alone or together with the other pathogen did not cause damage in guava plants.
INTRODUCTION
Diseases caused by nematodes in guava trees only recently became known by producers. The first report in Brazil was written by Moura & Moura [1] in the state of Pernambuco. Since then, various genera and species of phytonematodes have been identified in association with the guava crop [2, 3, 4, 5, 6, 7, 8] . However, there are few articles that report the comparative evaluation of pathogenic actions by species of nematodes when these occur in isolated or joint infestations.
Phytonematodes generally occur in polyspecific communities, interacting in a dynamic way with the host plant, the environment and the other organisms present in the rhizosphere [9] . Studies demonstrate that sites of infection from ecto and endoparasitic nematodes are different. The two types may coexist on the plant without any interaction occurring [10] . However, interactions can occur between the species and these may be mutually antagonistic or suppressive for one of the species involved [11] . In a study carried out by Moreira et al. [5] to evaluate the phytonematodes associated with guava in the lower-middle São Francisco River valley, soil and root samples were collected in orchards of the cultivar 'Paluma', and the following phytopathogenic genera were noted: Meloidogyne Cobb, [12] . In São João da Barra County, Rio de Janeiro state, this nematode has limited production of the guava crop, leading to losses of up to 100% [13] . In work carried out by Almeida et al. [8] , high population densities of H. dihysteroides Siddiqi and M. enterolobii were found concomitantly in areas with dwindling productivity.
Species of Helicotylenchus are globally distributed, ranging across many climate types, and they are associated with the root system of various crops of agricultural importance. Although existing data do not allow us to characterize this genus as a severe parasite for many crops, suppression of plant growth has been consistently associated with some cosmopolite species of Helicotylenchus [14] . The objective of this work was to use microplots to evaluate the effect of H. dihysteroides, alone and in conjunction with M. enterolobii, on the vegetative development of guava seedlings, and to observe symptoms caused by the pathogens in the host plant.
MATERIAL AND METHODS
To this end, seedlings of 'Paluma' guava, which is highly susceptible to M. enterolobii, were taken at the six-leaf-pair stage and transplanted into microplots, constituted of plastic pots filled with 70 liters of washed river sand and kept in the open air. The plants received monthly fertilizations of NPK and Mg, S, B, Cl, Cu and Zn with the commercial product Biofert ® Jardim 4-14-8+6, at a dose of 5mL/L, via foliar application, in accordance with the recommendations of Pereira [15] , and irrigated whenever necessary. The plants were submitted to three treatments, as follows: without nematode (control -T1), inoculated with 50 females of H. dihysteroides (T2) or co-inoculated with 50 females of H. dihysteroides and 500 eggs of M. enterolobii (T3). The inoculum of H. dihysteroides was obtained by processing soil Jenkins [16] from highly infested commercial guava orchards in the county of São João da Barra, Rio de Janeiro state. After processing, the females of H. dihysteroides were collected individually under a stereoscopic microscope with the aid of a fine bamboo stick, and then transferred to 10 mL of water and inoculated into four points in the pot. The M. enterolobii inoculum was obtained from tomato plants cultivated in a greenhouse, and applied in a suspension of 15 ml, which was mixed with sand in four points in the pot, 30 days after inoculation with H. dihysteroides.
The treatments were arranged in a completely randomized design, with eight repetitions (pot with one plant) per treatment. Twelve months after inoculation (M.A.I.), evaluation was made of the population of nematodes in simple samples of 100 cc of soil from the pots, removed with a probe at a depth of 20 cm, as well as of plant height, leaf chlorophyll content, obtained with a portable measurer SPAD -502 ® (Soil Plant Analysis Development) from five leaves per plant, and the total number of leaves. At 22 M.A.I., the same variables were reevaluated, as well as biomass of the aerial part and fresh roots, total root volume, calculated by displacement of water in a test-tube, and the final nematode population/100 cc of soil removed with a probe at a depth of 20 cm. The data were submitted to analysis of variance and the means were compared by Tukey test at 5% probability.
RESULTS AND DISCUSSION
Significant differences were not observed in the morpho-physiological variables at 12 months (data not shown) and at 22 months (Table 1) , which indicates that H. dihysteroides alone or H. dihysteroides associated with M. enterolobii were not pathogenic to guava seedlings in the conditions found in this experiment. These results corroborated those obtained by Khan et al. [17] . Those authors suspected that the participation of Helicotylenchus dihystera (Cobb) Sher could be involved in the decline of guava, but did not observe damage. Gomes et al. [12] reported in their studies that M. enterolobii is not an aggressive pathogen and that guava decline only occurs in the presence of Fusarium solani.
However, the joint infection (T3) resulted in a reduction in the final population of H. dihysteroides in comparison with T2, at the two evaluation times (Table 1) . It was concluded that individual infection by H. dihysteroides alone or together with the other pathogen did not cause damage in guava plants. It is possible that both species occurring on the same plant may have caused competition for or destruction of the infection sites of H. dihysteroides, and this species was suppressed. It may be that the proliferating capacity of M. enterolobii is greater than that of H. dihysteroides and the initial level of inoculum used for H. dihysteroides was lower, by a ratio of 1:10. Research has shown that the effect of the interaction between different nematode species can depend on diverse factors, including the initial inoculum density, exposure time, host plant and inoculation method [11, 18, 19] . Although Helicotylenchus species have been reported causing damage to guava seedlings [17] , research in healthy and diseased orchards and in controlled experiments in India [20] , did not obtain convincing proof that Helicotylenchus sp. was involved in guava decline. The results obtained in the work presented here corroborate those of other researchers. Although other associations were not tested here, our findings reinforce reports that guava decline only occurs in orchards infested with M. enterolobii with the associated presence of F. solani [8, 21] .
CONCLUSIONS
No significant differences were observed between treatments related to morpho-physiological variables of guava seedlings, but joint inoculation resulted in a reduced final population of H. dihysteroides.
It was also concluded that neither infection by H. dihysteroides alone nor a joint infection by the two pathogens caused any damage to guava seedlings. Values are mean of eight repetitions.
